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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piezo-electric ceramic component characterized by having two or more 
resin coats which the protective coat of an actuation electrode turns into from the poly 
PARAKI silylene or its derivative. 

[Claim 2] The piezo-electric ceramic component according to claim 1 characterized by 
Parylene N being formed as the 1st protective coat, and coming to form Parylenes N and 
C or D as a protective coat after the second layer. 

[Claim 3] The piezo-electric ceramic component according to claim 1 or 2 characterized 
by the thickness of the first protective coat being 0.1 thru/or 6 micrometers. 
[Claim 4] The piezo-electric ceramic component according to claim 1, 2, or 3 
characterized by carrying out plasma treatment of between layers in case the laminating 
of protective coat each class is carried out. 

[Claim 5] The piezo-electric ceramic component according to claim 1, 2, 3, or 4 
characterized by forming the actuation electrode by aluminum, titanium, or the tantalum, 
and performing anodizing between each protective layer in addition to plasma treatment. 
[Claim 6] The piezo-electric ceramic component according to claim 1, 2, 3, 4, or 5 
characterized by a piezo-electric ceramic component being a piezo-electric ceramic 
component of a share mode type. 

[Claim 7] The ink jet head characterized by using a piezo-electric ceramic component 
according to claim 1, 2, 3, 4, 5, or 6. 

[Claim 8] How to manufacture the ink jet head according to claim 7 characterized by 
forming the protective coat of the actuation electrode which consists of two or more resin 
coats chosen from the poly PARAKI silylene or its derivative after forming ink passage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a piezo-electric ceramic component 
especially the piezo-electric ceramic component of a share mode type used for the head 
for ink jets, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The manufacture approach of a piezo-electric ceramic 
component, for example, the piezo-electric ceramic component used for the head of an 
inkjet, and structure are known by JP,63-247051,A etc. After processing the penetrated 
detailed slot for ink passage into a piezoelectric-ceramics substrate, An electrode layer 
like aluminum is formed and polish processing of the front face is carried out. Inside a 
slot an electrode layer Furthermore, the protective coat which consists of poly 

PARAKI silylene resin of the organic macromolecule which is an insulator layer is 
formed on this electrode layer. The so-called piezo-electric ceramic component of a share 
mode type can be obtained by pasting up the nozzle plate which pastes up the plate made 
from glass, a ceramic, or plastics as covering, and has an ink exit hole on the field which 
has this slot. 

[0003] The substrate which consists of piezoelectric ceramics repeats and obtains 
mechanical processing which cuts the base material which is generally the sintered 
compact of the metallic-oxide microcrystal of submicron - number micron size, and is 
ground. Although polish is an activity which makes an outside surface and a processing 
side smooth and which is done for accumulating, thereby, flattening of it cannot be 
carried out to the micro irregularity resulting from a ceramic being the sintered compact 
of a microcrystal. Therefore, when forming the electrode of a detailed pattern by vacuum 
evaporationo etc., it originates in this micro irregularity, and it follows on using it, a 
pinhole and a crack are produced in an electrode, and sufficient operating endurance 
****** cannot acquire dependability. Especially, in the ink head of a share mode type, it 
is an electrode and aquosity, and in order that conductive high liquid ink may contact 
directly, an electrode receives corrosion and electrolysis. For this reason, there is the need 
of protecting an electrode and the approach of forming the protective coat (henceforth the 
parylene film) which consists of poly PARAKI silylene as mentioned above as an 
insulator layer is learned well, however, the parylene film ^- endurance — enough --**** 
- since it cannot say, the approach which some approaches are learned as an approach of 
increasing the endurance and dependability of an electrode, for example, carries out 
sequential formation of the plasma polymerization film using an organic compound etc. 
and the PARAKI silylene film like JP,5-60844,U, the thing which formed the inorganic 
oxide coat further like JP,6-238897,A in addition to the parylene film, and was used as 
the protective coat are known. However, even if it uses these approaches, it cannot say 
that it is in still sufficient level, but a method of raising endurance and dependability 
further is desired. Moreover, although it is common to usually perform insulator layer 
formation which protects an electrode layer before ink-jet passage formation from the 
problem of the permeability of the parylene film, since the direction which performs this 
after pasting up a substrate and covering and forming the passage of an inkjet can 



improve the adhesion of a substrate and covering and can expect the improvement in the 
engine performance of an ink head, the approach of forming the insulator layer for 
protecting an electrode layer in the phase after ink passage formation is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above- 
mentioned situation, the object is to offer a reliable piezoelectric-ceramics component by 
the formation approach of a new insulator layer which protects the electrode layer formed 
on the piezoelectric-ceramics base, and it is in offering a reliable ink jet head. 
[0005] 

[Means for Solving the Problem] The above-mentioned object of this invention is a 
piezo-electric ceramic component characterized by having two or more resin coats which 
the protective coat of 1. actuation electrode turns into from the poly PARAKI silylene or 
its derivative. 

[0006] 2. Piezo-electric ceramic component of said one publication characterized by 
Parylene N being formed as the 1st protective coat, and coming to form Parylenes N and 
C or D as protective coat after the second layer. 

[0007] 3. Said 1 characterized by thickness of the first protective coat being 0.1 thru/or 6 
micrometers, or piezo-electric ceramic component given in 2. 
[0008] 4. Said 1 and 2 which are characterized by carrying out plasma treatment of 
between layers in case laminating of protective coat each class is carried out, or piezo- 
electric ceramic component given in 3. 

[0009] 5. Piezo-electric ceramic component of said 1, 2, 3, or 4 publications which are 
characterized by forming actuation electrode by aluminum, titanium, or tantalum, and 
performing anodizing between each protective layer in addition to plasma treatment. 
[0010] 6. Piezo-electric ceramic component of said 1, 2, 3, 4, or 5 publications which are 
characterized by piezo-electric ceramic component being piezo-electric ceramic 
component of share mode type. 

[001 1] 7. Ink jet head characterized by using piezo-electric ceramic component of 
publication for said 1, 2, 3, 4, 5, or 6. 

[0012] 8. How to manufacture ink jet head of publication to said 7 characterized by 
forming protective coat of actuation electrode which consists of two or more resin coats 
chosen from poly PARAKI silylene or its derivative after forming ink passage. 
[0013] this invention persons found out it being alike and being attained more. 
[0014] As a protective coat of the electrode of a piezo-electric ceramic component, in 
spite of using the parylene film from the former, just the film parylene N independent [ 
below-mentioned ] is not yet enough as thermal resistance in parylene, and there is a 
problem of deteriorating by the temperature hysteresis in the mounting process of a 
subsequent device. Moreover, by the same below-mentioned parylene C, since the 
permeability to the inside of structure with a complicated configuration is inferior, there 
is a problem of being hard to form the uniform film, and amelioration of a protective coat 
was desired further. To the above problems, this invention person etc. is considering the 
parylene film as a multistory configuration, finds out that the uniform film formation by 
which thermal resistance, permeability, etc. were solved is attained, and results in this 
invention. The approach of forming the protective coat with few pinholes and cracks 
which had sufficient reinforcement to degradation by the temperature hysteresis in the 
mounting process after protective coat formation by that cause is acquired, and the ink jet 



head dependability and whose operating endurance improved is obtained. Furthermore, 
when forming the parylene film in piles, it is useful to carry out plasma treatment of the 
parylene film of the 1st layer before the 2nd-layer formation, and it found out that 
effectiveness was in improvement not only in endurance but the yield. Moreover, it found 
out that it was also effective in preventing exposure of the electrode by the pinhole to 
carry out anodic oxidation collectively further, and it had endurance, dependability, and 
the further improvement effectiveness of the yield. When three or more layers of parylene 
film are formed, plasma treatment and anodizing may be similarly performed for every 
parylene film formation. 

[0015] the vapor phase synthetic method which the coat which consists of poly PARAKI 
silylene or its derivative resin is called the parylene film, and makes a solid JIPARA 
xylylene dimer or its derivative the source of vacuum evaporationo, and the so-called 
CVD (Chemical Vaper Deposition) - it forms by law. That is, on a base, the stable 
diradical PARAKI silylene monomer which the JIPARA xylylene dimer evaporated, 
pyrolyzed and was generated adsorbs and carries out a polymerization reaction, and 
forms a coat. Parylene N is called when using the JIPARA xylylene dimer which is the 
dimer of paraxylene. The poly chloro PARAKI silylene which carried out film formation 
from the JIPARA xylylene dimer (therefore, it has two chlorine atoms in a dimer) which 
is the dimer of the monochloro substitution product of paraxylene Parylene C The poly 
dichloro PARAKI silylene formed using the JIPARA xylylene dimer (therefore, it has 
four chlorine atoms in a dimer) formed from the dimer of the paraxylene similarly 
permuted with two chlorine is called Parylene D. In addition, although a fluorine 
permutation and the xylylene dimer which carried out alkylation can also be used, 
Parylene N, Parylene C, and Parylene D are desirable. About these xylylene dimers, it 
can obtain from Union Carbide and Three Bond Co., Ltd. 
[0016] Although this invention is fundamentally attained by forming two or more 
parylene film after electrode formation, it is desirable to use Parylene N as a first pass eye 
preferably. Parylene N — a CVD process - setting - the permeability to the inside of 
detailed structure — excelling — after ink passage formation — the fine structure — 
homogeneity is enough permeated to the back. It is desirable to use Parylene N for a first 
pass eye, and to use Parylene N, Parylene C, and Parylene D after that after the 2nd layer. 
Although Parylene N is sufficient as the 2nd layer and thermal resistance also improves 
compared with the monolayer of Parylene N, the film with more desirable using the 
parylene C which is excellent in thermal resistance compared with Parylene N, and 
Parylene D as the 2nd layer, and thermal resistance higher than the case where Parylene 
N is used for the 2nd layer is obtained. Although Parylene C and Parylene D cannot enter 
easily into the fine structure, and film nonuniformity can tend to do them in detailed 
structure, and it is hard to use them since there is also much generating of a pinhole in 
order that permeability may fall compared with Parylene N, according to the approach of 
this invention, these faults can be covered and more uniform film formation can be 
performed. 

[0017] As for 0.3 thru/or 3micro, it is desirable still more desirable that especially the 
parylene film of a first pass eye has 0.1 thru/or the thickness of 6micro. If a first pass eye 
is too thick, thermal resistance will be spoiled, and if too thin, generating of a pinhole 
will increase. 

[0018] Especially this invention is useful to ink jet head manufacture of a share mode 



type, does not necessarily need to perform formation of the parylene film following an 
electrode layer formation process, advances further the process assembled to a piezo- 
electric device, and as long as it is in a situation with opening, it may form it after after [ 
arbitration ] process termination. The effectiveness of protecting the assembled whole 
parts can also be expected simultaneously, without saying that an adhesives layer 
becomes thick and the engine performance falls by that cause, since two or more parylene 
film can be formed after using adhesives for after ink passage formation ( i.e., the 
ceramic base in which the electrode layer was formed) and pasting up covering on it if 
the high parylene N of permeability is used for a first pass eye as mentioned above. 
[0019] Although the thing of conventionally well-known arbitration is employable as a 
piezo-electric ceramic which constitutes a base, what has pack density large, for example, 
such as titanic-acid lead zirconate, is desirable in respect of piezoelectric ability. 
Moreover, although it forms by vacuum evaporationo, sputtering, etc. in order to form an 
electrode layer with a thin film by the detailed pattern (usually about 0.5-5.0 
micrometers), consisting of aluminum, a tantalum, or titanium is desirable from the point 
of electrical characteristics, corrosion resistance, and workability. 
[0020] After forming an electrode layer on a piezoelectric-ceramics base in this 
invention, it is desirable to form the parylene film of eye the first pass with a CVD 
method, to perform plasma treatment further and to form the parylene film of the 2nd 
layer after parylene film formation. What is necessary is to perform plasma treatment 
further and just to perform the 3rd [ or more ]-layer film formation similarly, if required. 
A hydrophilic property, smooth nature, etc. can be given to the front face of the parylene 
film by performing plasma treatment, the adhesive property between parylene film is 
improved by that cause, and the endurance of an ink jet head and the yield at the time of 
manufacture can be raised. Moreover, the mechanical strength of a device and a sealing 
consolidation are expected, and also compatibility with a steam and wettability with a 
drainage system liquid can improve, and the electrification nature of static electricity can 
be controlled because the wettability of adhesives at the time of pasting up the 
piezoelectric device of this invention with the circuit board and a protection member by 
plasma treatment improves. 

[0021] The conditions of plasma treatment can be set as arbitration according to the 
object. As plasma treatment, the next processing can be mentioned as an example, for 
example. 

[0022] (Processing conditions) 

** ** : parallel plate mold reactor material gas: - oxygen gas flow rate: - 50sccm ** 
force: - lOPa discharge approach: - RF (13.56MHz, output 200W) 
Processing time: For 2 minutes, according to this processing, about 0.5 micrometers of 
parylene film are etched, and a front face is activated. Consequently, 1013-1014ohms of 
surface specific resistance and ** before processing (23 degrees C, 50%RH) turn into 
after [ processing ] 105-1010ohms /, and **, and an antielectricity characteristic improves 
greatly. In addition, it is desirable to process so that it may become 105-108ohms / ** 
from a viewpoint of an antielectricity characteristic. 

[0023] The approach using microwave as plasma treatment effective in others etc. is 
mentioned, and the gas to adopt is also mentioned not only for oxygen but for nitrogen, 
an argon, carbon dioxide gas, ammonia and other gas, or the mixed gas of oxygen and 
inert gas etc. 



[0024] Moreover, it is desirable to perform anodizing after plasma treatment or in a front, 
this does not anodize an electrode before spreading of after electrode formation and the 
parylene film, but ** is also good. 

[0025] By suppressing generating of a pinhole or a crack, anodizing can raise the yield at 
the time of manufacture while raising the corrosion resistance of an electrode layer, and 
stability- Although the example of anodizing is shown below, it is not limited to this. 
Moreover, it is desirable to perform anodizing after plasma treatment or in a front, this 
does not anodize an electrode before spreading of after electrode formation and the 
parylene film, but ** is also good. Although an approach which is listed to below as an 
example of anodic oxidation is typical, definition is not carried out to this. 
[0026] As the electrolytic solution, the liquid of pH 7.0**0.5 (aqueous ammonia adjusts) 
which consists of 300ml ethylene glycol and a 30ml 3% tartaric acid is used. Until the 
piezoelectric-ceramics base in which the aluminum electrode layer with a thickness of 2.0 
micrometers was formed is immersed, it makes an electrode layer side plus and an 
electrical potential difference amounts to 100V in current density 1 mA/cm2 by constant 
current Processing is terminated, when it anodizes by the constant voltage of 100V and 
current density becomes two or less 0.1 mA/cm, after amounting to electrical-potential- 
difference 100 V. 

[0027] The viewpoint which the thickness of the parylene film formed as mentioned 
above carries out coat protection of the electrode layer, and holds insulation, and since [ 
if it becomes not much thick too much, ] degradation will happen, as for 1 .0-8 
micrometers, it is desirable still more desirable to be referred to as about 1.0-15 
micrometers on the whole. 

[0028] Although the usefulness stated to the above of the piezo-electric ceramic 
component which has two or more parylene film formed with the vapor phase synthetic 
method as a protective coat of an actuation electrode, and its manufacture approach is 
hereafter shown with an example, this invention is not limited to this. 
[0029] 

[Example] Although an example explains this invention concretely below, this invention 
is not limited only to these. 

[0030] (Example 1) The penetrated detailed slot was formed at intervals of 70 
micrometers with the dicing saw on the piezoelectric-ceramics substrate which consists 
of titanic-acid lead zirconate, the aluminum electrode was formed by vacuum 
evaporationo, polish processing was carried out further, and it left the electrode to the 
interior of a slot. The parylene film was formed in this substrate as a protective coat with 
the CVD method by the lamination shown in a table 1, about what mounted the nozzle 
plate and was used as the ink head after pasting up covering which consists of titanic-acid 
lead zirconate with the epoxy adhesive and forming ink passage, ink was supplied from 
the manifold actually attached in the head, the driving pulse was given to the electrode, 
ink was injected, and durability test was performed. The performance evaluation of the 
endurance was carried out by the count to which an outgoing radiation rate makes the life 
of a head the shots per hour which fell 5% from the initial velocity, and reaches here. To 
make 1010 or more outgoing radiation practically is needed. When a protective coat has a 
defect, the rate lowering of ink an electrode is corroded and outgoing radiation is carried 
out [ lowering ] by poor actuation occurs, finally an electrode is disconnected, and it 
stops namely, being able to carry out outgoing radiation of the ink at all. in addition, the 



JIPARA xylylene of the acquisition [ Three Bond / Co., Ltd. ] about the parylene film, 

the monochloro JIPARA xylylene, and the dichloro JTPARA xylylene — using -- a 

carburetor, a pyrolysis room, and a vacuum evaporationo (coating) room — since — the 

becoming usual vacuum evaporationo equipment performed every further. 

[0031] CVD was performed on condition that the above using the parallel plate mold 

reactor, and also performed plasma treatment and anodic oxidation by the aforementioned 

approach. 

[0032] A result is shown in the following table 1. 

[0033] 

[A table 1] 



[0034] It turns out by considering as the multistory film as mentioned above than 
monolayer that endurance improves by carrying out plasma treatment and anodizing 
again. 

[0035] (Example 2) The head of an ink jet was formed like the example 1. However, it 
carried out, after pasting up covering which consists parylene film formation, plasma 
treatment, and anodizing of the same ceramic after electrode formation with the epoxy 
adhesive and forming ink passage this time. It is the first pass parylene N as well as No. 5 
of an example 1 . After [ 3 micrometer formation ] plasma treatment and anodizing are 
performed, and it is the second layer parylene C further. 3 micrometers was formed. It 
equipped with the nozzle plate made of after [ protective coat formation ] polyimide 
resin, the ink head was produced actually, the injection test of ink was performed 
actually, and the life of a head was evaluated like the example 1. Consequently, engine 
performance with a practically as sufficient life as 17x1010 shots was obtained. 
[0036] (Example 3) What formed the ink head using what performed plasma treatment 
for 2 minutes on the too same conditions as an example 1 after forming 1 micrometer of 
film of Parylene N too like an example 1 on the aluminum electrode which formed the 
electrode on the piezoelectric substrate like the example 1, anodized, formed 5 
micrometers of parylene C film after that, and was used as the protective coat was made 
into the sample 1. Moreover, anodizing after plasma treatment was excluded and the rest 
made the sample 2 what made it the same and formed the ink head. Furthermore, what 
performs neither anodic oxidation nor plasma treatment was made into the sample 3. 
What was formed by the thickness of 6 micrometers of parylene N film as a protective 
coat as a comparison sample was produced, and it considered as the sample 4. Samples 1, 
2, 3, and 4 were manufactured in order [ 200 ] to see the yield, respectively, they injected 
ink into each head, applied the electrical potential difference of 20V between the 
electrode and the counterelectrode dipped into ink, measured leakage current, and 
computed the yield as a defective from the thing except the head this value of whose is 1 
or more nAs. Moreover, further, although remained, 100 pieces were chosen as 
arbitration from inside, and the count of outgoing radiation of ink was measured. The life 
of each head was taken on the same criteria as an example 1, and among 100 pieces, 5% 
(namely, five pieces) of head defined the average of a shots per hour which reached the 
life as such endurance, and compared the endurance of samples 1, 2, 3, and 4. 
[0037] 
[A table 2] 



[0038] It turns out that this invention sample of yield [ endurance and ] improves rather 
than what only formed the parylene film as a comparison sample as mentioned above, 
and the yield and endurance also improve further by using together with anodic oxidation 
and plasma treatment. 
[0039] 

[Effect of the Invention] According to this invention, the dependability of the piezo- 
electric ceramic component represented by the ink jet head etc., endurance, and the 
improvement in the yield at the time of manufacture are brought about. 



[Translation done.] 



